s g A by S vy Hodendatte nadie st anats: o vt o g Luf A s gt o Ny ad v e
wm Ko ts t Al WY, 7 ARy T T T Y PR Wy o~y —y e .“,,»Tw;‘»
. e e o e e e UT—— g ]
!

e it ok A R

AD/A-006 360
AN EVALUATION OF THE MAJOR QUALIFI-
CATIONS DESIRED OF AIR FORCE SYSTEM
PROGRAM MANAGERS

Ralph E. Smythe, et al

Air Force Institute of Technology
Wright-Patterson Air Force Base, Ohio

January 1975

DISTRIBUTED BY:

National Techaical Information Service
U. S. DEPARTMENT OF CCMMERCE




R i - hhae — el s oX WO yowr r - -
T T Ty

~am - A A v bt s et e s e bt

UNCLASSIFEIED
SECURITY CLASSIFICATION OF THIS PAGE(Wnhen Data Entered)

P T T o

SUNEY

The Air Force places a great deal of emphasis on the proper selec-
tion of system program managers for 1its multi-million 4ollar pro-
i grams. There is an assumption that there is no difference in the
desired qualifications of a system program manager over the program
acquisition 1life cycle (conceptual, validation, full scale develop-
ment, production, and deployment phases). Th.is assumption is
largely unsubstantiated in the literature. This study conducted
an expleratory evaluation on the edvcation, experience, and mana-
gerial trait qualifications desired of system program managers over
‘ the program life cycle. Interviews were condunted with the present
’ system program managers of major Air Force prograns to cbtain data
bearing on the relationship of the desired qualifications between
the 1individual stages. The authors conciuded from an analysis of
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the data that there is a difference in educaticn and experience, ;
but not of managerial trait qualifications desired of system pro- j
gram managers between the conceptual/vzlidation phase and the full :
scale development/prcduction/depleoyment phase. The research : f
results showed that the primary difference lies in the fact that an ;

engineering hrackgreound (education and experience) 1s preferred in
the initial stage of a program, but shifts to a management back- ‘
ground (educaticn and experience) in the latter stages. 4
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a. Man-years $ {Contract).
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CHAPTER I

INTRODUCTION

Statement of the Problem

Contemporary literature, in its study of the pro-
gram manager's "modus operandi," has defined the manager's
role (4:63), but contains very little information con-
cerning the major qualifications in terms of, (1) experi-
ence, (2) education, and (3) managerial traits, desired
of a program manager. Furthermore, what is found in the
literature tends to reflect the possibility of a dynamic,
changing nature of the problems facing the program manager
as his program proceeds from its inception to completion
(2:93).

The identiflication of the major qualifications
desired of a program manager at varlous stages of the
acquisition life cycle of a program would provide the
basis for development of criteria to help .~ the selection

of personnel to fill key program management positiors.

Definition of Terms

Experience. Activity that includes training,
observation of practice, and personal participation (12:83).
Education. The state of tralning and develeping

knowledge, skill, mind, and character (12:83).
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Managerial traits (personality). Distinguishing

qualities or characteristics, especially of personality
(12:84).

Program. Equipment and/or skills together with
any related faclilities, services, information, and
techniques, that form a complex or an entity capable of
performing specific operational tasks in support of
identifiable DoD objectives (23:2).

Program management. A concept for the technical

and business management of particular systems/programs
based on the use of a designated, centralized management
authority who is responsible for planning, directing, and
controlling the definition, development, and production
of a system/program (23:2). Throughout this study,
program management will be used synonomously to mean
project management, matrix management, and system manage-
ment unless otherwise indicated.

Program manager. The generic term used o denote

the single Alr Force manager (System Program Director,
Program/Project Manager) during any specific phase of the
acquisition life cycle (24:4).

Program management office. The organization

comprised of technical and business management and admin-
istrative personnel assigned full time to a System/Program
Manager. The office may be augmented with additional

personnel from participating organizations (23:2).
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Functional parity. A basis for determining the

rank/grade structure, number and quality of personnel
required for a System/Project Management Office (23:3).
Acquisition life cycle. Normally, consists of

§ i _ five phases (Conceptual, Validation, Full-Scale Development,
Production, and Deployment) with three key decision points
(Program, Ratification, and Production Decisions) between
each of the first four phases (24:4).

Conceptual nhase. The initial period when the

- technical, military, and economic bases for acquisition
programs are established through comprehensive studies

and experimental hardware development and evaluation (24:4).

: f Validation phase. The perlod when major program
 k characteristics are refined through extensive study and
analyses, hardware development, test, and =valuations
(24:4),

Full-scale development phase. The period when the

system/equipment and the principal items necessary for its
support are designed, fabricated, tested, and evaluated
(2L:4),

Production phase. The period from prcduction

B

approval until the last system/equipment 1s delivered and

accepted (24:4),
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Deployment phase. The period veginning with the

user's acceptance of the first operational unit and
extending until the system is phased out of the inventory.
It overlaps the production phase (24:4).

Concurrency. The overlapping of program phases,

such as undertaking full scale development before the
conceptual phase has been completed, or undertaking
productlon before development is completed (21:12).

Program Management Directive (PMD). The official

Hq USAF management directive used to provide direction to
the implementing and participating commands and satisfy
documentation reguirements (24:4).

Program Management Plan (FlP). The document

developed and issued by the Program Manager which shows
the integrated timephased tasks and resources required to
complete the task specified in the PMD (24:5).

Concept of Systems

The concept of systems is basic to this thesis,
both in understanding the importance of the problem and in
defining the terminology. Systems management is a term
literally used and intuitively defined by many people.
Nevertheless, it may be of value in assessing the scope of
the program manager's responsipbilities to define and
point out some common characteristics of systems. Buffa
(1:39),refers to a system as a "regularly interracting or

interdependent group of items forming a unified whole."
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Thus, a system may have many components and elements
(materials, information, machines, people, etc.) which
are united in striving toward some common goal. Applying

the systems concept to design and development 1is widely

accepted by the Department of Defense and its .contractors.

The systems concept is the concept of a group of components
designed to serve intended purposes ¢.' missions (17:1).
Complexities in viewing "systems" are easily envisioned
(17:1). Consequently, it is of paramount importance to
the Air Force that proper qualifications are determined

for individuals heading up the major systems.

Importance of the Problem

The need for program management. The concept of

program management and 1ts :ubsequent implementation
emerged primarily from the needs and problems of the
Department of Defense and the National Aeronautics and
Space Administraticn (26:1). Increased sophistication,
complexity, and cost of new weapon systems has served to
surface program management as a dynamic management system
in the Air Force (14:61).

In an age when technology is increasing at a
geometric rate, and resource dollars are becoming more
and more scarce, the selection of program managers to

meet the challenge of resource management 1s of crucial

importance (6:34). In FY 1973 Air Force Systems Command
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(AFSC) received 30% of the Alr Force budget (27). As
the heads of the principal organizations charged with
bringling new weapon systems into being, program managers
have the respcnsibllity for efficient utilization of wmuch
of the command's resource Jdollars (13:31).

The advancement of technology in all phases of
industrial management, and in particular, the military
industrial complex since World War II has no precedent.
3ince radical changes occuring in thz design and develop-
ment strategies often do not fit the purely functional
type of organization, attention is now being given to
moulding the organization around the task.

A program has a distinct 1life cycle, moving
from concept formulation and definition to
acquisition and operation. This cycle beginrs
wicth a concept feasibility analysis, progresses
through market definition and production, and
ends when the project is obsolete or nonexistent
in its intended environment [4:7C].

It is important to distinguish between program
management and traditional/functional management in
order to understand the profound irmact of the program
managerient concept on a ncw management style for par-
ticular management situations.

Relationship between ftraditional/functional

management and program management. Traditional/functional

management functions mostly on a vertical basis, and
derends almost exclusively on a strong inviolate superior-

subordinate relationship to insure a unified effort (5:81).

D Aaanaitit s an ok > ind i " T L EEaia deie &0 o R R e L
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However, the program manager crosses functional lines to
bring together the management activitles required to
accomplish program objectives. The program manager's
authority is a combination of "de jure" in the sense that

it exists by rightful title, and "de facto," which is the

intrinsic power to fully discharge responsibilities
inherent in the task at hand (2:91).

Program management is compatible with the tradi-
tional/functiocnal approach to management. The program
manager requires full support from the functional
organization tc meet his program opjectives and the
functional manager needs the program requirements to meet

functional and organizational goals (5:32). Program

b db

management has provided a way of thinking about management
of highly technical and costly products whose development
and acquisition is spread across several large autonomous
organizations (13:70). Tn the total sense, program
authority is comprised of both the legal and personal
influence that the program manager exercises over the
cost, schedule, and technical considerations of the
program (5:84). Figure 1 compares the traditional/

4 functional style of management with program management.

Of the many differences between traditional

management and program management two that are particularly

important to the program manager's role behavior are:

. ot e e s u e s s et Sy el e M\A_,_...A.,u..u.h.._M.-.M
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Organizatio
objective

Unity of
direction

Time durati

Parity of
authority
and respo
sibility

Figure 1.

relationships.

nal Management of a pro-

s Jject becomes a joint
venture of many
relatively independent
objectives.

The project manager
manages across func-
tional and organ-
izational linecs to
accomplish common
inter-organizational
objective.

on The project 1s finite
in duration.

Considerable oppor-~
tunity exists for the
n- project manager's
responsibility to
exceed his authority.

TR T TP TR OO ., R T T ST R T " T o
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8 :
Phenomenon Program Functlonal ‘
Line-staff A web of authority Line functions have
organi~ and rewponsibility direct responsi-
zational relationships exists. bility for accom-
dichotomy plishing the objec-
tives; the line
commands, staff
. advises.
Scalar Elements of the ver- The chain of author-
principle tical chain exist, ity relationships
but prime emphasis is from superior to
is placed on horizon- subordinate throughout
tal and diagonal work the organization.
flow,
Superior- Peer to peer, manager All important bus-
subordinate to technical expert, iness is conducted
relationship assoclate to associate through a pyramid-

ing structure of
superior-subordi-~
nates.

Organizational ob-
Jectives are sought
by the parent unit
working within its
environment.

The general manager

agcts as the head for
a group of activities
having the same plan.

Tends to perpetuate
itself.

The integrity of the
superior-subordinatc
relationship is main-
tained throughout
functional authorit;.

Functional Versus Frogram Viewpoints (U4:66)

~ ‘L-_"‘A
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(1) the program manager's authority vastly exceeds any !
that could be delegated under the concept of functional

authority, and (2) program authority unifies all srgani-

zational activities regardless of where they are

functionally located (9:31).

The role of the program manager. To adequately

analyze and evaluate the qualifications dcsired when
selecting a program manager, it is necessary to be
acquainted with the role of the program manager and its
evolution.

Forerunners of the program manager, designated
as "project expediters," did not perform line functions,
but rather infosmally motivated those persons dolng the
worl: (5:18). Ranked slightly above the project expediter
in terms of time and responsibility was the "“project
coordinator," who had a more formal role in the organi-
zation, and was concerned with the synchronization of
organizational activitiles directed toward a specific
objective in the overall functional activities (5:18).
The project coordinator did not actively enter into the
management function outside of his particular organization.
(26:273).

Today's program manager 1s in every sense a manager;

he actively participates in the organic functions of

1 planning, crganizing, directing, and controlling the

~ oy,

organization of the specific program (2:91). He prepares




and issues a program management plan (PMP) in consonance
with the program management directive (PMD) (24:2).

According to Gemmil and Thamhain, the program manager

accomplishes the management process through other managers.

In this arrangement the program manager has authority
over the functional managers with respect to the what and
when of the program activities. PFunctional managers are
in turn responsible to both their functional supervisors
and the program marager for adequate support of the
program (4:68).

The military program manager's role, then, is to
tie together, to manage, to direct the development and
production of a system meeting performance, schedule, and
cost objectives which are defined by his Service and
approved by the Secretary of Defense (SECDEF) (14:73).
The essence of the program manager's role is to be the
agent of the Service in the management of the System
acquisition process, and to focus the authority and
responsibility of the Service for operating the progran.
He has the vantage of an overall perspective of the
program and the interrelationships among 1ts elements.,
He must be the major motive force for propelling the
system through its evolution (21:4). The breadth of the
complexities faced by the program manager 1s highlightea
by David L. Wilemon in his article, "Project Management
and its Conflicts: A View from Apollo," (25:531) in

which he described the characteristics of program

10 ]
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manragement systems as:

1. Problem orientation. . Program management 1s

used to solve specific, complex, identifiable problems.

2. Multidisciplinary focus. Program teams are

composed of a range of expertise and serve as a vehicle
for integrating the inputs of diverse specialists.

3. JSystems perspective. The team must be cog-

nizant of the internal workings of the program as well as
the larger organizational environment of the project.

4., Horizontal/vertical organizational relation-

ships. Program management is a system that must often
operate both vertically and horizontally with its "host"

organization.

£E. Finite duration. Piogram organizations are

established and maintained only until a task is completed.
Once the program objectives have been achieved, the program
team is disbanded.

6. Change oriented. Program groups must be

flexible. Environments change, political influences change,
budgets change, even the scope of problems changes.

7. Innovation in organizational design. Complex

tasks often require one-of-a-kind organization structures.
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8. Responsibility identification. Program

management employs a deductive approach 1n breaking a
task down into manageable components. Such a system aids
in establishing a system of responsibility and accounta-
bility for each project task.

Program management in the Air Force. A fundamental

Department of Defense (DoD) policy is that the acquisition
of major weapon systems will be directed by responsible
managers under the cuiacept of program management (13:4).
This fundamental policy underlies the priority and atten-
tion that program management is recelving as programs get
larger and more sophisticated, ard resources become in
shorter and shurter supply (14:75).

The Alr Force has over 100 weapon and support
projects classified as major programs, which are managed
by program managers with the grade of Lieutenant Colonel
through Major Ceneral (14:6). The specific grade require-
ment 1s determined through a functional parity assessment
of the task at hend. These Air Force program managers plan,
organize, and control the development and acquisition of
weaponry involving billions of dollars (5:81). Program
managers are supported by subsystem managers and other
program managers throughout the research, development and
production complexes of governmental and industrial
organizations, Within %he Air Force structure, program
managers ¢re ldentified as symbols of leadership of their

programs (5:86).
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The Deputy Secretary of Defense lssued a memo-
randum stating:

The entire management problem needs to be
addressed under these simple guidelines: put
more capable people into program management,
give them the responsibility and the authority
and keep them there long enough to get the job
done [14:71.

The report to the President by the Blue Ribbon
Defense Panel stated:

The effectiveness of program management would
be improved by: developing selection and training
criteria that will assure the availability of an
adequate number of qualified officers. The criteria
should emphasize achieving a balance between needs
of a knowledge of operational requirements and
experience in management; also providing authority
commensurate with the assigned responsibility and
?oresdﬁrect reporting lines for program managers

22:811].

In a memorandum entitled "Policy Guidance on
Major Weapon System Acquisition", the Secretary of
Defense said:

Management in the services willl be improved cnly
to the extent that capable people with the right
kind of experience and training are designated to
manage these major programs. If capable people
are golng to te willing to undertake these important
prcgram management assignments, ways must be found
to give them some incentive tc do so. Program
managers must be given more recognition toward
career advancement in all of the services, and
good managers nust be rewvarded as good operationzl
people are rewarded [12:31-32].

Lt General Hudson, Vice Commander, Air Force

Systems Command, recently stated that:

13
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The program mianager 1s the key to proygram
success. We at AFSC put a great deal of emphasis
on selection of the right man for the program
manager's job [14.55].

The above cited policies and guidance point up

the Ilmportance acsorded prog:am management as pniquely
practiced in the Air Force.

Unique features of Air Force program management

The unique features of program management in the Air
Force are primarily disadvantages which compound the
complexities already inherent in a program manager's Jjob.
The following unique features were identified by the
Logistics Management Institute (LMI) and are important to

keep in mind when evaluating qualifications of a program

manager (14:49):
1., Program managers are rotated and/or promoted
to other assigrments with little regard to program life %
cycle. Tenure does not parallel system 1ife cycle.
2. In general, there are too many layers of
authority between program managers and their service
secretaries. Figure 2 illustrates the typical layers of
authority.
J 3. The progran marager's grade significantly

enhances his stature with his superiors and his 2bility

to obtain responsive support from functional organizations.

S e PR
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SECRETARY OF THE AIR FORCE |

AIR FORCE CHIEF OF STAFF

L COMMANDER AFSC¥ l

PROGRAN DIRECTOR |

Figure 2. Layers of Authority Above Program Manager
¥Advisory function only, not program direction
(22:49).

i, There is no protection against the imposition
by organizations below the level of the chartering
authority of across-the-board personnel reduciions-in-
force, bumping chains, etc.

£. Program managers spend considerable time and
effort preparing for and testifying at Congressional
hearings in defense of their programs and vying for resource
dollars.

6. Seldom is a program manager at an organizational
level equal in rank to the functional elements upon which he
relies for support.

7. The program manager does not have sufficient
authority and/or capability to control funds, budgeting
and scheduling for the program becausc of: (1) congres-
sional control and influence, and (2) program, not line
control over functional areas. Figure 3 shows a typical
program office organization chart. Figure Y4 cnows program

and functional authority relationship.
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PROGRAM USER ]
MANAGER _ _ | LIAISON 1
il OFFICE i
]
MANAGEMEKT PROGRAM !
OPERATIONS CONTROL 1
DIVISION DIVISION 1
1
PROCUREMENT TEST & CONFIGURATION | | INTEGRATED
& DEPLOYMENT MANAGEMENT LOGISTICS
PRODUCTION DIVISION DIVISION i SUPPORT
DIVISION DIVISION
PROJECTS SYSTEMS
DIVISION ENGINEERING ]
DIVISION

Figure 3. Typical Air Force Program Management Office Organization
Chart
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8. Risk assessment is usually the impetus to a

program management organizational structure. Within the

Alr Force, risk assessment equates to national security.

Summary
This brief lcok into the evolution of program

management, and more particularly into the role the program

manager plays within the complexities of the program
management structure and the prominence program management
has assumed throughout top management should serve to
highlight the need for identifying a minimum set of
standards desired of a program manager. These standards
are particularly necessary if there 1s a difference in
qualifications desired during various stages of the program

life cycle.

This section has served tc provide background
information on the nature of project management in the
Department of the Alr Force by tracing its evolution and
looking at the Alr Force's recognition of the need to
improve the quality of its program managers. This review
sets the stage fur efforts to examine the program manager
today, survey opinions of program ranagers, and identify
desired program manager qualifications at different stages

in the program vife cycle.
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Objectives

Thls research attempted to identify the major qual-
ifications desired of a program manager during the differ-
ent stages of the life cycle of a program. Information
was collected and evaluated on present System Program
Office (SPO) managers. The data was categorized with
regard to the stage of the program under consideration so
that differences, if any, could be compared and tested.
It 1s expected that the resulting information may be used
as a2 basis for programming educational, experience, and
managerial ctrait requirements irto the selection and
training process of program managers. It 1is hoped that
this research effort will provide the Air Force with a
viable "yardstick" with which to meet the challenge of

selecting the right program manager for the right Jjob.

Research Hypotheses

The following hypotheses follow from the identified
importance of the managerial qualifications of the program
manager and the unique varying tasks asscclated with the
different stages of the acquisition life cycle:

1. There 1s a difference in the educaticrnal gqual-
ifications desired of program managers between stages of
the acquisition 1ife cycle.

2, There is a difference in the experience  u1al-
ifications desired of program managers between stages of tne

acquisition 1life cycle.
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3. There is a difference in the managerial trait
{ qualifications desired of program managers between stages

of the acquisition 1life cycle.
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CHAPTER II
RESEARCH METHODOLOGY

General Approach

This study assessed the differences in the major
qualifications desired of a program manager over the pro-
gram acquisition life cycle through an extensive literature
search and by adminis*ering a structured interview to
program managers of major Air Force Weapon System Programs.

The Interview responses were rank ordered, in order of their

percelved importance to the interviewee, and statistical
tests were made on the data for measures of association/
agreement. The tests of association are:

1. Spearman's rank correlation coefficient (19:202)
was used as a measure of association/agreement among inter-
view rankings to determine if differences exist in the
major qualifications desired of program managers in the
young, mature, and old stages of the acqulsition life cycle.

2. Spearman's rank correlation coefficient was

used to determine the degree of asscciation between the

interview responses based on the product center assigned

(i.e., ASD versus ESD, etc.,) If agreement was found to

exist, it was assumed there was no bias associated with
location/type of program, and thus responses from all three

product divisions could be combined.

21
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Method of Information Collection

The two primary methods used in collecting
informetion for this study were library research and
personal interviews. Filgure 5 provides a summary of the
methodclogy used to answer the research hypotheses.

Library research. The authors completed a library

search using the following topics: program manager, pro-

gram management, systems management, matrix management,

TR

system program directors and Air Force managers. Research
of the literature resulted in an ample amount of both
military and civilian background information on the thesis
topic.

Personal interview. The use of the personal inter-

rlew imposes certain limitations in that it 1s costly in

terms of time and human bias. The many advantages of an
interview, however, outweigh these limitations. One of
the advantages of an interview is that this technique
enables a high percentage of returns and a better sample

than might be collected through use of another data gather-

ing procedure. Frequently, the information is more correct
y since supplementary information can be collected, and

% return visits can be accomplished, if necessary. Another

; advantage of the personal interview technique in this study
% was that data collected was classified as primary since it

was collected by the researchers functioning in the capacity

of interviewers.
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Of all the advantages, however, perhaps the most i

R Y,

important 1s control. Marshall and Pratt, (15:19) in their

thesis, An Ar.alysis of Strategy and Tactics Employed in

Contract Negotiations, viewed the interview as far more

versatile and flexible than either observation or the use

E of documents. In the interview, the researcher can exert
some control over the responses of the informant. 1In cases
of amblguity in the responses received, the interviewer
can seek on-the-spot clarification and not be dependent
upon his recall of what transpired during data collection.
Where responses are inadequate, the interviewer can seek
amplification. Because of these many advantages, the
intervicw was selected as the most appropriate technique

for the collection of valid data to te=st the research

hypotheses,

Information Requirements

The following null hypotheses were tested:

1. There 1is no difference in the educational
qualifications desired of program managers between stages
of the acquisition 1life cycle.

2. There 1s no difference in the experience qual-
ifications deslired of program managers between stages of

the acquisition life cycle.

3. There is no difference in the manza~erial tiait

PR *

g qualifications desired of program managers between stages

' of the acquisition 1life cycle.

ECS R

.
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To evaluate thece hypotheses, a measure of
assocliation was made of the major qualifications;
education, experience, and managerial traits desired by
major program managers. The qualifications 1ldentified
were correlated with the stages of the acquisition life
cycle. For the purposes of this study the stages of the
acquisition life cycle wvere defined to be:.

1. Young. 1Includes the conceptual and validation

phases.

2. Mature. Represents the Full-Scale Development
Phase.

3. 0ld. 1Includes the production and deployment
phases.

The realigning of the stages of the acquisition
life cycle was done for two reasons; (1) for the ease of
data collection and comparison, and (2) redefinition of the
phases into the young, mature and old stages represent the
major program threshold dzcision points (24:2). In this
context a decision point is the point i time that a "go"
or "no-go" decision is made to proceed to the next phase
of the program (24:2).

Normally the acquisition 1ife cycle consists of
all five steps (conceptual, validation, full-scale develop-
ment, production, and deployment), but not all programs
rollow a prescribed path. A program may skip a phase,
have program elements 1n any or all other phases, or have

multiple decision points per phase (24:2).
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It was felt that the program declision points were
the critical milestones of each prcgram and provided a more
distinct reference point from which to compare the data
base. The information obtained identifled the character-

istics desired in each of the major qualification areas

and was classified into one of the life cycle stages for

comparison and testing of the hypotheses.

Population Under Study

General. The population of the study under consid-
eration included <1l major Air Force defense programs so
designated by the Secretary of Defense/Deputy Secretary of
Defense and identified by definition in Department of
Defense (DoD) Directive 5000.1 to be (21:1):

1. Dollar value (programs which have an estimated
RDT&E cost in excess of 50 million dollars, or an estimated
production cost in excess of 200 million dollars.

2. National urgency.

3. Recommenda:ions by DoD Component Heads or
Office of Secretary of Defense (0SD) officials.

Program managers studied. The data-produzing

sample consisted of Air Force System Program Managers whose

programs met the above criteria. This sample consisted of

the entire population under study and hence was repre-

sentative of that population.
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System program managers interviewrd included the
System Program Directors (SPDs) of major programs at Air
Force System Command's (AFSC) three major product
divisions: (1) Electronic Systems Division (ESD), Hanscom
Field, Massachusetts; (2) Aeronautical 3ystems Division
(ASD), Wright-Patterson AFB, Ohic; and (3) Space and
Missile Systems Organization (SAMSO) Los Angeles Air Force
Station, California. Figure 6 ill'strates the position of
the three product cent s within the Air Force organi-
zational structure. Figures 7, 8, and 9 show the organi-
zational positions interviewed by product division, ASD,

ESD, and SA!iSC, respectively.

Data Base and Data Validity

The data was obtained from personal interviews
with each of the directeors of major weapon system programs
indicated previously.

The rank and position of progrem managers ias
assumed to be adequate to> validate data gathered via the
prime source. Moure specifically, the rank and position
held by members of the population was assumed to qualify

them to idetify those characteristics most helpful in the

performance of their duties.
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Variables Under Conslderation

The variables studied were experience, education,
managerial traits and stage of acquisition 1ife cycle. The
first three are dependent variables and are categories of
characteristics selected because of their encompassing
nature and critical impact as discussed below. Each
dependent variable was categorized into a discrete limited
number of characteristice for purposes of ~measuremeni. The
individuai characteristics are nowinal in nature, but when
rank ordered, the resulting data ic on an crdinal scale.
The fourth variable, stage of acquisition life cycle, is
the independent variable, nominal data, representing three
separate stages over which the dependent variables :ere

evaluated. Figure 10 shows the relationship between the

dependent and independent varciables. Specific ratiorale
for selection of each of the variables measured include:
Education. Education was selected as a deperdent

variable because of the many diversified functional dis-

those outside of his line of authority for which hz re-

wree

quires support (24:54)., For example, the program manager

must b2 cognizant of the financial requirements and con-

o rmea R aparag

trols, st be aware of personnel manning and managing,
be able to critically review engineering design and

evaluation, and be a systems integrator. The degree and

, : ciplines both under the program manager's p-rvi.v, and
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academic area desired was focused on the graduate level.
The basis for this choice wes the preponderance of data
from llibrary research which indicated the necessity of a
graduate degree for a project manager (20:29; 7:48; 3:19).
Information pertalning to desirable education for managers,
both military and industrial, point out the need for both
technical and business zdmlinistration/management training
and expertise, A basic assumptior was made that pros-
pective SPDs w.uld possess a technical background, via a
scientific, mathematical, or engineering bachelor's
degree. This assumption is backed up by previous studies
in the same area which have indicated that over 99% of
SPDs have a formal technical baccalaureate degree (3:19).
FPor -his reason the undergraduate degree was not considered
as a variable feor purposes of questioning. Jhe inter-
viewees were advised of this assumption in each case.
Speciflic selectlion ¢f responses avallable were derived
from other surveys, questioraaires, and interviews
relating to similar topics of investigation (12:41; 7:62;
3:74). Specifically, to evaluate educational qualifi-
cations declred of a program manager, interviewees were
asked to rank order (priority 1 through 5) such graduate
degree programs as: Busliness Management, Persornel

Managemert, Financial Management, Operations Research and

Engineering.
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Experlence. This variable was selected for study

and comparison because of the complex nature of the program
manager's Job. For example, the program manager functions
i as a central activity dealing with many echelons above his
program up to, and including, the Secretary of the Air
Force as well &s the functional agencles and user commands
: (12:42). The interviewee was asked to rank order (priority
1 through 4) the following characteristics:

§ (1) Headquarters, Air Staff, Numbered Air Force experience;
(2) Command or operational experience; (3) Engineering/

Laboratory experience; or (4) System program managerent

experlience. The characteristics used were selected from

similar studies (3:19; 1 -41).

Managerial traits (personality). Managerial traits

was the most difficult of the three variables to evaluate.
The search for characteristics that spell success in men

in leadership or executive roles is not a recent
phenomenon. Socrates advanced temperance, courage, justice

and wisdom as the virtues “‘iiat make men good (20:23).

NV ATPAN Y AR T NI DA TR ORI 7 LT

Homer's writings reflected justice, Judgement, wisdom,

craft, and valor as the qualities of leadership. Extensive

library research of works by Likert, Sayles, and others
; ' produced approximately 60 desirable managerial traits. ' !
Many were similar or nearly identical in meaning. The

authors narrowed this list down to a total of seven. The }

{ traits selected were felt to be sufficiently representative 1
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of those researched as to encompass a wide range of
characteristics desired. In three of the seven traits

similar meanings were combined so as to convey a more

accurate description of the desired managerial tralts.

e —

As a result, it was assumed a more meaningful delineation

ol traits was achieved. Specifically for this thesis, to

~

evaluate the quality characteristics desired of a program
manager, interviewees were asked to rank order (priority
1 through 5) such qualities as: communicative skill,

4 3 decision making ability (decisiveness), iImagination,
motivation (himself and others) and self confidence.

3 Stage of acquisition 1ife cycle. Detailed

definitious and explanations of the various stages of
the life cycle, (young, mature, o0ld) were provided in

detall in the Information Requirements section of this

thesls., Suffice it to say that desired qualifications
of program managers may change as stage of program life

cycle and predominant managerial tasks change.

Research Instrunent

As previously mentioned, a structured interview

was used to gzather the data required for testing the

i hypotheses. (See Appendix A.) The interview instrument

{ consisted of two parts; (1) a basic general background
section on the interviewee, and (2) the major qualification
section, with experience, education, and managerial trait

questions.

L&—_“ " ot N ————— . . _,‘,_,,,m__._h_,,____h______‘____J
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The interviewees were asked to rank order the major
qualifications in the order of importance toward meeting
the objectives of the program management stage of the life
cycle under observation. The rank ordered data obtained
from the interview is ordinal in nature thereb& sultable
for measure of association (agreement) testing described
in detall in the Testing the Hypotl.eses chapter of this
thesis.

Pilot Study of the Structured Interview

The authors conducted a pilot study of the research
instrument on VWright-Patterson AFB, Ohio. Several inter-
viewees were selected from the program managers of the
smaller program offices and directorate level chiefs of
the major programs under study. Many constructive comments
were made which led to the reorganizing of questions on
the interview. Expert guldance was receilved from these
individuals pertaining to questioning techniques which they
felt would be most effective. Reliance on their experience
and judgement led to a deletion of ambiguous, confusing, or

irrelevant questions on the test instrument.

Interview Methodology

The interviewee was initially advised of the purpose

of the interview, then was handed a sheet of paper with a

list of responses to the various questions. He was assured
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that his responses would be grouped with those of other
interviewees, and was guaranteed total anonymity so as to
minimize biases and/or prejudices which could result from
K the subject feeling that he was being compared to other
program managers. If this were the case he might respond
to the interview questions as he would percelve other

{ program managers would, and not necessarily express his
own real feelings. Each interviewee was asked to respond
5 ’ for the stage in the life cycle in which he felt that he

was particularly knowledgeable or experienced in. Each

AP TR

interviewee could thus answer for 1, 2, or 3 stages of

the 1ife cycle. i

The interviewee was also advised that concurrency

was acknowledged across the spectrum of the l1life cycle,
but that for purposes of demarcation of major go-no-go
decision points, the cycle was partitioned into three

1 stages instead of the traditional five; (1) conceptual

e

and validation (ycung), (2) full-scale developrment (mature), j
and (3) production and deployment (old). He could then

presumably formulate his answers with the three stages

T

3 in mind. i
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Assumptions

1. The sample was confined to major program
offices on the assumption that results gained from the
analysis would not be inapplicable for smaller program
offices. This cossumption 1s based on the premise that if
a program manager can manage a large complex program he can
also manage a smaller, simpler program, and in fact, prob-
ably has.

2. Education, experience and managerial trait
factors are the inclusive major qualifications required of
a program manager.

3. The data collected for this study is valid.
This assumption is based on an examination of the process
by which the data is generated, collected and accumulated
&s described in the section of this thesis in the Fopulation
Under Study section. The time limits on this study did not
allow a rigorous validation 6f the generated data.

4, The management concept based on type of pro-
gram, aircraft versus missile, etc., is not signiiicantly
different with respect to its influence on data collectlon.

5. The program manager in the population observed
was qualified in his present position, and therefore was
qualified to identify the major qualifications needed to

accomplish his Jjob.

e

oy
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Limitations

The study was limited to the top program manage-
ment offices in the Air Force, which provided a manage-
able basis from which to evaluate, analyze, and predict
those characteristics required of a program manager. As

VYot o o BTl
PVIIOTRY

2 Uch

¢e, the results of the study can be considered
to be directly applicable to Air Fcice program management
only. Inference to other services will be a matter of

Judgement on the part of the reader.

!
|
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CHAPTER III
, TESTING THE HYPOTHESES

Introduction to Data Analysis

As previously mentioned in this thesis, cdata wvas
collected in the form of rank ordered interview responses

from major progran managers. Each interviewee rank ordercd

—~——y,

his preferences in each of three differeni categories,
1 i.e., educaticn, exverience, and managerial traits, for

each stage in the acquisition 1life cycle for which he lelt

he was qualifiel tc comment or.. he authors determined
that if a progran marnager provided responses for a partic-

ular stage of the 1life cycle, and ..ad less thar one year

of experience in that stage, his response was purged from

A maTAr e e

the data tase. The one year minimum exporience criteria

H in ea~h stage was verificd bty interview questions and

. complimentary resc.rch nf biographical infermation. Upon
completion of the data purging, the dati base consisted of
interviews with twenty-fcur System Program Directors.

(See Appendix B.)

Compilation of Data

Interviewees were asked to respond with thelr

selections in order of preferencz, 1 through 4, of the four

available choices in the Experience category. Th2y were

L)
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also asked to rank order 1 through 5 of those available
choices in both the Education and Managerial traits
categories. Although there were 11 and 7 available choices,
respectively, in the Education and Managerial Treit
categories, it vas felt that validity of selection would be
consideraLly :essened after the first five selections. 1In
other words, each succeeding selection would become less
relevant to the intervievee in terms of discrimination
between available choices.

Concern over pcssible variation due to differences
between product centers t~c..use of geographical locatilen
and/or program differences led the auv. rs to tcst for
agreement between centers. A comparison of data between
product centers -was accomplished using the Spea:man rank
correlation coefficient. Tt was concluded that no damaging
blas was present, and that the data could be coumbined for

testiny. (See Appendix C.)

Rank Orcering Pr-cedure

Rank orderings tor all categories were then in-
verted, thus making the first cholce the highest number,
and the last choice, numter cne. This invercion was
necessary to minimize the bias that might occur when an
alternative was not chosen, or chosen only a few t..ues
The values ¢f characteristics in each category were

totalled to give composite values. These composite values
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were then rank ordered with the highest value considered tc¢
be the highest rank. The ccmposite values were functions
of both frequency of selection of characteristics and the
relative preference accorded by each intervicwee. The
rank orderings were used as the measures of comparison
between the stages oif the 1life cycle. Rank orderings were
obtained fcr each of the three categories, i.e., education,
experience, and manageria traits in each of the three
stages (young, mature, and o0ld) of the acquisition life
cycle. This :lassification of rank orderings thereby
allows each dependent variable to be subdivided into three
subsecs, one for ~ach category of the independent variatble.
Thus, the education variable could be considered to be
composed of the three subsets: desired educational
qualifications in the young stage, educationzl qualifi-
cations in the mature stage, and educaticnal qualificaticns
ir the o0ld stage. The experience variable and the man-
agerial tralts ~variable were similarly treated. Thas
classification of rank orderings thereby provided nine
distinct variables (Figure 11) which were then used to
test the three ryr~theses ldentified in Chapter I.

Rationale for Use of Srearman Rank
Correlaticn Ccefficiert

In parametric statistics, the usual measure of
correclation 1s the Pearson product-moment correlation

coefficient (r). This statistl ~vrequires scores or values
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Stages of Life Cycle

Qualifications Young Mature 0ld

Education Education/ | Education/ | Eduz-~tion/
Young Mature 0ld

Experience Experience/ Exp' rience/ | Experience/
Young Mature 0ld

Managerial Managerial | Manageriz’ Managerial

Traits Traits/ Traits/ Traits/
Young Mature 0ld

Figure 11. Variables Under Measurement

which represent measurement in at lea.“ &n interval scale
(19:195). Since interval scales of measurement were not
met In the data, the use of a nonparame*ric correlation
coefficient was necessary. Several nonparametric measure:
ar. potentially applicable when nominal or ordinal data is
available (19:30). The Spearman rank correlation
coefficient 1s a frequently used nonparametric test that
is applicable when two rank ordered individuals or ojects
are compared to each other for a measure of assoclation or
agreement (19:202). Specific reasons for tre use of the
Spearman rank correlation coefficient in this research
are:

1. It requires n. assumptions concerning the shape
of the population from which the <2t of values is taken

(16.31).

———— - _
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2. It requires only measurement of values on aﬂ
ordinal scale {(10:839). Ordinal measurement means that the
numerical values obtalned give information only about
relative magnitudes of thc underlying variable, and arith-
metic d . fferences between values have no particular
significance (10:814).

3. The computations required to determine the
coefficient are neither complicated nor extensive (19:33).
This was a decided advantage considering t! » number of
tests verformed.

The coefficicnt, sometimes called rho, is repre-
sented here as L and can vary from -1.0, perfect negative
correlation, i.e., perfect disagreement, to + 1.0, perfect

positive correlation or agreement.

The Spearmran Test

The basic methodology employed in using the test
is to rank order two variables in ord.r of prefercnce by N

Ch01CeS aS 1!’1 Xl’ Xz, X3,..‘ XN, and Yl, Y Y?QOOOY 3

22 73 N
Then a measure of correlation is used to Jdetermine the
relation betwveen the X's a- ! Y's. &An i.dication of dis-
parity in the ranxings is observed by: Dy = Xi -~ Yi' If
the relation btetween the two rankings were perfect, each D
would be z-ro. The larger the Dy's, the less perfect is

the relationship between the two variables. 1In computing

1 correlation coefficient, it is more convenlent to use
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D 2 instead of D 1n order to eliminate the cancellation
i i

effects of positive and negative D,'s (19:202).

i
The formula sel-cted to compute the Spearman r 1is:
s

.,
6:E:Di
1=1
N3 - N

b = —

(19:204)

Setting of Acceptance Level

The level of agreement between two variables will
vary from -1.0 to +1.0. Inferences may be drawn based
upon the value 1.lus the sign of the computed For
example. i1f the computed value was -,75, one could ‘afer
disagreement in the rankings of the N factors by the two
groups, as did Marshall and Pratt (15:29-30), thus implying
¢ lack of consistency in rankings. However, if the
computed value of rs was +.75, one could lcgically infer
that there was a strong agreement between the ranking of
the N factors by the two groups, and thus, the ranking by
or.e group was consistent with that o{ the other group. An
rg of 0.0 indicates an intermediate condition of no
agreement in either direction. The authors selected an rg

of .75, which was considered tc be sufficiently large to

indicate substantial agreement of the rankings ccmpared.

TTRTIYR YR SOy T
e s e
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Hypothesis Test Format

If the Spearmar rank correlation coefficicat (rs)
were found to be equal to or greater than .75, there would
be no reason to reject tne null hypothesis. If the re
value were found to be less than .75, the nu]l.hypothesis
woculd be rejected and the research hypothesls would be
supported.

The following format 1s used to present the Test
of Research Hypothesis “ections: (1) restatement of the
research hypothesis; (2) restatement of the null hypothe is;
(3) presentation of data; and ‘4) interpretation of

findings.

Test of Research Hypothesis No. 1

Resi~temenc of .he research hypothesis. The

research hypothesis tested v

Hl: There 1s a difference in the educational
qualifications desired of program managers between stages
of the acquisition 1life cycle.

Restatement of the null hypothesis. The research

hypothesis tested in its null form is:
HO: There is no diff ..ence in the educational

qualifications desired of program managers between stages

of the acquisition life cycle.

Presentation of lata. The values of the Spearman

rank correlation coefficient (rs) for comparison of rank

i
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orderings of educational qualifications between stages of

the acquicition 1life cycle are presented below:

stage versus stage value of rs
young versus mature .16
young versus old -.02
mature versus old .95

Interpretation cf findings. as presenied “.bove,

tha ry values for the young versis mature, and young versus
old stages -re both less than .75. Therefore, in ac.ord-
ance with the decision rule, it was concluded that there

is a difference in the educaticnal qualifications desired
of program managers ovetween the young and mature stages,
and between the young and o0ld stages of the acquisition
iife cycle. The computed re valuz for the mature versus
old stage is greater than .75. Therefore, in accordance
wit a2 the decision rule, there is no diff rence in the edu-
cational qualifications desired of prcsram managers between
the mature ..! old stages of the acquisition life cycle.
Thus, the research hypothesis was supported for the ;»ung
versus mature, and young versus old, but not supported for

the mature versus 0ld stages of the acquisition 1life cycle.

Test of Research Hypothesis KNo. 2

Restatement of the research hypothesls. The

research hypothesis tested was:

Hl: There 1is a daifference in the experience

v vy w———
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qualifications desired of program managers between s:agei
of the acquisition 1life cycle.

Restatement of the null hypothesis. The research

AR e o

hypothesis tested in its null form is:

HO: There is no difference in the experience qual-
ificaticns desired of program managers between stages o°
the acquisition 1life cycle.

Presentation of data. The values cf the Spearman

rank correlation coefficient (rs) for compari<con of rank
orderings of experience qualifications between stages of

3 the acquisition 1ife cycle are presented below:

[ : stage versus stage value of rg

o

% : young versus mature -.2
yo.ng versus old -.2

‘ matare versus old 1.0

Interpretation of findings. As presented above,

the r_ values for the young versus mature and young versus

s
nld stages are both less than .75 Therefore, in accordance
with the decision rule, it was concluded that there is a

differe.ice in the experience qualifications desired of pro-

| gram managers between the young and mature stages, and
between the young and old stages of the acgqulsition 1life
cycle, The computed rg vaiue for the mature versus oid

E stage 1s greater than .75. Therefore, in accordance with

:

F

the decision rule, there is no difference in the experlence
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qualifications desired of program managers between the
mature and old stages of the acquisition 1life cycle. Thus,
the research hypothesis was supported for the young versus
mature, and young versus old, but not supported for the

mature versus old stages of the acquisition life cycle.

Test of Research Hypothesis No. 3

Restatemert of the research hypothesis. The

research hypothesis tested was:

Hl: There is a difference in the manageri:al traits
qualifications desired of program managers between stages
of the acquisition 1lile cycle.

Restatement of the null hypothesis. The research

hypothesis tested in its null form is:

HO: There 1s no differen:c ir the managerial traits
qualifications desired of program managers between stages
of the acquisition life cycle.

Presentation of data. The values of the Spearman

rank correlation coefficient (rs) for comparison of rank
orderings of managerial traits qualifications between stages

of the acquisition life cycle are presented below:

stage versus stage value of rg
young versus mature .86
young versus old .78
mature versus old .99

Interpretation of findings. As presented above,

AR el ey » vr e~
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r, values for all ~omparisons are greater than .75. There-
fore, in accordance with the decision rule, there is nc
difference in the managerial tralt qualificatlons desired
of program managers at different stages of ‘he acquisition

1ife cycle. Thus, there was no reason to reject the null

hypothesls.




Introduction

research hypotheses No. 1, 2, and 3.

CHAPTER IV

recommendations for further research.

Research Hypothesis No. 1 Findings

TABLE 1

CONCLUSIONS AND RECOMMENDATIONS
FOR FUTURE STUDY

gram managers (Research Hypothesis No. 1).

Research Hypothesis No. 1 Findings

This chapter presents the conclusions related to

Included also are

Table 1 summarizes the findings cited in Chapter

III relative to desired educational qualifications of pro-

ME M B0 e YRy e T

Test Test Results
Comparisor of Stages Computed | Decision Interpre-
Ty Rule tatlion
Young versus Mature .16 less than| Supported
.75
Young versu. 0ld -.02 less than | Supported
75
Mature versus 01d .95 less than| Not
.15 Supported

52
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Research Hypothesis No. 1 Concluslons

As shown in table 1, there.is a difference in the
educational qualifications desired of program managers
between the young and mature, and the young and old stages
of the acquisition life cycle, but not between the mature
and old stages. A practlical interpretation of this differ-

ence 1s found by looking at the raw data responses, which

indicated an overwhelming emphasis on engineering disci-

plines in the younp stage of the 1life cycle; whereas pri-
mary emphasis was placed on the management disciplines in

the mature and old stages.

Research Hypothasis Neo. 2 Findings

.- s—

Table 2 summarizes the findings cited in Chapter
III relative to desired experience qualificaticns of pro-

gram managers (Research Hypothesis No. 2).

j TABLE 2

Research Hypothesis No. 2 Findings

Test Test Results

Comparison of Stages Computed | Decision Interpre-

rg Rule tation

Young versus Mature -.20 less than| Supported
.75

Young versus 01d -.20 less than{ Supported
.75

ature versus 014 1.00 less than| Not
<75 Supported
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Research Pypothesis No. 2 Conclusions

As shown 1in table 2, there.is a difference in the
experience qualifications desired of program managers
be*ween the young and mature, the young and old stages of
the acquisition life cycle, but not between the mature and
0ld stages. A practical interpretation is easily dis-
cernible as was the difference in the educational qualifi-
cations desired.

The composite rank ordering of desired experience
characteristics selected by program managers in the young
stage by priority was; (1) Engineering/Laboratory exper-

ience, (2) System Program Management experience, (3) Head-

quarters/Air Staff experience, and (4) Command/Cperational
experience.

In the mature and old stages, which had a direct
i one-to~-one agreement (perfect associaticn), the rank
: ordering by priority was; (1) System Program Management
experience, (2) Headquarters/Air Staff experience, (3) Com-
mand/Operational experience, and (4) Engineering/Labora-
tory experience.

As can be seen from the rank orderings, the sig-
nificant difference lies in the fact that Engineering/Lab-
oratory experience was the first cholce in the young stage,
but ranked last in the mature and old stages. With this
one exception, the remaining experience characteristics
were in the same relative order of importance.

Stated in general terms, program managers preferred




This change of preference placed System Program M

Research ilypothesis No. 3 Firndirgs

Table 3 summarizes the findings cited in
III relativ: to managerial trait qualifications o

managers (Research Eypothesis No. 3).

TABLE 3

Research Hypothesis No. 3 Findings

55
Enginc_ring/Laboratory experience in the young stage, bﬁt

placed it as leest nreferred in the mature and old stages.

anagement

experience as the most desired in thz mature and old stages.

Chapter

{ program

o BRI W e

Te:st Test Results
Comp.~ison of Stag:s Computed | Decision Interpre-
rg Rule tation

Joung versus Mature .86 less than | Not
.75 Supported

Young versus 01d .78 less than | Mot
.15 Suppcrted

Mature versus (Cld .99 less than | Net
.15 Suppcrted

Research Hyoothesi: llo, 3 Conclusicns

As shown in tatle 3, there is no sigrificant diff-

erence ir the managerial traits desired of program managers

between any of the stages cf the acoulsition 1life

In ract, there is a very high agreement (assoc.atic:.) from

‘ycle,

Py
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one tage to another of the managerial traits desired of a

E program manager.

Overall Findings

3 Table 4 summarizes ~he findings cited in Chapters
| III and TV, reletive to educa.ional, experience, and mzna-

E gerial traits desired for program managers.
TABLE 4

Overall Research Hypotheses Find*ngs

rg Comparison by Stages
Young, Young Mature
' Qualifications versus VErsus versus
b Mature 0ld 0l¢
E Education 162 ~-.022 .95
! Experience -.208 -, 202 DN ¢
Managerial .8Bb .78 .93
i Traits

8Research Hypothesis Supperted r; < .75

Note: Eniries not supper.ing the research hypoth-
* esis ar: enclosed in double lines for ease of anal-
ysis/compariscn.
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Overall Conclusions

b
3
,
3

It is not feasible to have three program maragers;
one with the desired education qualifications, one with th.
desired experience qualifications and one with the desired
managerial trait qualifications for each stage of the 1life
cycle. This research has not tried nor doe« it show any
such conclusion. This study does conclude however, that
there 1s a definable point in the acquisition 1life cycle

that it is 1logical and perhaps necessary (because of the

) rela*ive magnitude of disagreement) tc change the SPO

manager based upen his particular backgrour.. This defin-

! able point 1s found between the yourg and mature stages.
Even though the research centered around comparing

the categories of qualifications between three stages,

table U4 shows little or no difference in the second and
third stages; mature and old, i1esgectively. This alloss
conclusions to be made trczating the mature and cld stages
as one.

Table 4 shows there 1s no. onlv a difference but a
substantial differznce in the educatiorn and exper® :nce
qualificaticrns desired cf a program manager in the y-ung
stage (cornceptual and validaticn phases) versus the
cducation and experience qualifications desired of a
program manager in the¢ rature/old stages (full-cscale
development, production and deployment phases). The table

shows little or no differences in managerial traits

desired between stages.

e —
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To illustrate the differences mentioned '- may be
beneficial to contrast the desired image of a program
manager in each stage.

Desired gualilicaticncs of a program manager during

the young (concz2ptual and validaticn) stage. It as con-

cluded that a program manager ..aould have a strong engi-

‘ neering background during the conceptual and validaticn
stage both from the educational as well as <¢xperience
standpoint. This emphasi. . _ems logical in view of the
neavy enginre .ing concentration arried en during the early

development of a weapon system program.

Desired cualifications of a pregram manager during

the mature (full-ccale development) and clé (production

denloyment) stage. This study concluded that once the

program decis®>n point is reached (betwecen validation and

full-sca.e development phasz) and go-ahead is given, there
is an overwhelning shift from « ngineering emphasis in the

desired education and experience qualifications to that of
managerial emphasis, particularlv in the financaal and

personnel managerment areas.

Recommendaticns for Future RBesearch

It is recommended that additional exploratory
research be concd.cted, emplceying the methodology and
conclusions found in this study along with the cobjcetive
evaluation of each SPDs actual performnance for possitle

correlat-on. For example, do CGereral: with prior unit

 C—
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commander experience but no iHq Staff experience perforﬁ
better than officers with Hq Staff experience and no

command experience?
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APPENDIX A

QUALIFICATIONS DESITED CF AN AIR FORCE
PROGRAM MANAGER DURING PHASES
OF THE LIFE t :JLE

MASTER THESIS STRUCTURED
INTERVIEW

OBJECTIVE

The objective of this interview 1s to cbtain responses to
questions relating to ciwracteristics of education,
experience, and managerial traits desir«ed of program
managers during stzges of the acquisition life cycle. The
responses will be rank ordered das to preference of the
interviewee and grouped with responses from other program
directors for measures of association between acquisition

life cycle stages.

62
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STRUCTURED INTERVIEW

] Name
N Interviewee Date
Position Grade

1. What stage of the acquisition life cycle is your program.
a. Young (Conceptual and validated)
b. Mature (Full-scale development)

{ ¢. 0ld (Production and deployment)

. 2. How long have you been in your present assignment?
i ; a. Less than 6 nonths
; b. 6 months to one year
i ¢. Over cn=2 year to two years
‘ d. Over two years to three ycars

e, Over three years

3. Based on your experience which five of the following

graduate level majors (priority 1 through 5) do you
_ feel best prepare a project manager for the young/
. mature/old stage of acquisition?

a. Busirpess Aduiini -Sration

b. Financial Management

¢. Industrial Manag: rent

d. Personnel Management

e, Systems Management

f. Electrical Engineering

g. Mechan.cal Engineering

h. Operctions Reseirch

1. Mathematics

i T UV _.._._-..n—.-‘-J
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J. Sclence (specific fileld )

k. Engineering (specific field )

1. Other (specific field )

Based on your experience, rank in order of importance
(1 through 4) the experierice levels desired of the
program manager in the young/mature/old stage of
acquisition,.

a. Command/operational experience

b. Headquarters, Air Staff, Numbered
Alr Force

¢. Engineering/laboratory experience
d. System program management experience

e. Other (specify) )

Based on your experience, rank order (1 through 5) the
managerial traits you feel are mcst desired of the pro-
gram manage: in the young/mature/old stage of
acquisition.

a. Communicative skill

b. Decision making ability (decisiveness)

¢. Imagination, creativity

d. Motiv.tion, aggressivness (himself
arnd others)

e. Risk-taker (versus conservavive)
f. Human relations skills
Flexibility
h. Other (specify) )
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1

% ' INTERVIEWEE RESPONSE WO'RK SHEET

; A, BUSINESS ADMINISTRATION .
B.  FINANCIAL MANAGEMENT - |
| C.  INDUSTRIAL MANAGEMENT |
D.  PERSONNEL MANAGEMENT ‘
l E. SYSTEMS MANAGEMENT |
g F.  ELECTRICAL ENGINEERING ;
| G.  MECHANICAL ENGINEER!MG |
‘ 'H.  OPERATIONS RESEARCH |
; L. MATHEMATICS ‘1
- J.  SCIENCE (SPECIFIC FIELD )

t K. ENGINEERING (SPECIFIC FIELD ) f
* L OTHER (SPLCIFIC FIELD . ) *

b A A S e b st B 'AA‘J
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COMMAND/OPERATIONAL EXPERIENCE
HEADQUARTERS, AIR STAFT, NUMBERED AF
ENGINEERING/LABORATORY EXPERIENCE
SYSTZM PROGRAM MANAGERENT EXPERIENCE
OTHER (SPECIFY)

ne o= F
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A. COMMUNICATIVE SKILL

L} B. DECISION MAKING ABILITY
{DECISIVERESS)

IMAGINATION, CREATIVITY

: MOTIVATION, AGGRESSIVENESS
F (HIMSELF AND OTHERS)
i E. RISK-TAKER (VS CONSERVATIVE) i
- F. HUMAN RELATIONS SKILLS i
G.  FLEXIBILITY
H.  OTHER (SPECIFY )
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APPENDIX B

] ORGANIZATIONAL POSITIONS INTERVIEVED

b aeronautical Systems Divisicon (ASD)

Deputy

Deputy

Deputy
Deputy
Deputy
Deputy
Deputy
Deputy
Deputy
Deputy

for
for
for
for
for
for
for
fer
for

for

Electronic Systems

Reconnais=ance/Strike/Electronic Warfare
Systems

SRAM (AGM-69)

SCAD (AGM-86)

Sub-Systems

F-15

B-1

C-SA

A-10

Prototype

Deputy
Deputy

Deputy
Deputy
Deputy
Deputy

for
for
fcr
for
for

for

Division (ESD)

Airborne Command Post

AWACS

Communications/Navigation Systems
Planning/Technology/Standardization
Surveillance Control Systems

Iranian Programs

Space and Missile Systems Organization (SAMSO)

etriiiiaddinimman i daan

. Deputy for'Development Plans
Deputy for Technology

Deputy for Launch Vehicles

6o Preceding page blank
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Deputy for Special Defense Systems

; Deputy for Special Communication Systems
Jeputy for Reentry Systems
Deputy Zor Min.utemarn

Deputy for Der'ense Satcilite Systems

v
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APPENDIX C
BIAS CHECK WITH PRCDUCT CENTERS

The Spearman rank correlation method was used tc
measure the level of agreement between each ¢of the three
product centers, ASD, ESD, and SANMSC within each stage of
the acquisition life cycle. The results showed that there
was a considerat e level of agreement among Product centers
for each qualificaticn in each stage of the life cycie,

with cone ¢pticn. The level of agreement between ESD

[¢]

n
n

(9]

and ASD, and between ESD and SAMSO was very low in the

tralt qualifications. ESD intervievees differed with
respect tc their ASD and SAMSO counterparts in that they
placed:

1. Less empharis orn motivation/aggressiveress in
an SPD for the young stage.

2. More emphas’'s on imaginaticn/creativity in an
SPD for the young stage,

3. Less emplasis on “ecision-making in an SPD for
the young stage.
The authors decided to eliminate the ESD computations from
the data basec to evaluate its effects on the measurement of
agreement previously computed. The eli: ination of this

data did nct change the initial cenclusions, and in fact,
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actually showed a hirher level of agreement between stages

of the 1life cycle, as shown below:

Data Base of Young Young Mature
Maragerial Traits versus versus versus 1
Mature 0.d 0ld 3
4
ESD Inciuded .86 .78 .99 ;
1
ESD Removed .96 .96 1.00

Hence, inclusion of the ESD intervievees' responses

in the data base provided no reason to reject the null i

hypotheslis.
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APPENDIX D

SPEARMAN'S CCHXPUTATIONS

This appendix c¢ti.es 1in detail the data and steps
taken to compute r, (10:841-845;19:202-213) for each stage
versus stage -umparison. uhe following steps were

accomplished ir. order:

1. Rank orderings by interviewees.
2. Composite tcta’s and cverall :"ank orderirgs.
3. Computation of Di 2 for .ach characteristic

for stage versus stage comparison.

4. Computation of rg.

1 The rank orderings of preferences are i..dicated for
each intervievee. Each interviewee was assigned a numbe~
along witn a2 letter identifying his product center, i.e ,

(A) ASD, one i14rough ten; (E) ESD, one through six; and

R )

5 (S) SAMSO, one through eight. In descending order of
prefercnce, rankings are from the highest number down to
the lowest. 1In case of ties, mean ranks were assigned
to sets of tles; that 1s, when two or more objects were
tied i1, order, each was assigned the mean of the ranks
they woulu nave otherwise occupied. Data has been
summarized in the three categories for each stage in the
life cycle, as folinws:

| Praceding page blank
| 8
t

|

'




e TN MG TN R T o= = = - - R * L - - -

(4

. 0

Y ™~

]

; #8eag Junox Y3 U seavataaazur £q Buirzapp Huey

.m

> [4 k4 T » T 1 1T T b s T I Xi:7

3 y T v T 1 € v T € zZ € T ¢ 1T € T 1 SNOIINTE

" z T - 1 ¥3F

e T € € 9 ¢ ¢ 0 9 T 2 4 § € ¢ T ¢ ¢ FATSSHNOIV/NN?

3 ¢ 1T 1 1 s § § § » S S € T T T T ALIATIVHDNOIIV 10D
o € -~ ¢ ¢ ¢ § ¢ ¢ 2 S 7 % % $°¢ § * s+« S XIITIEY uNTs 27,8127
- ¢ v 1 ¢ T * € - € € 9 ¢ € v € T 1 € %9 2 S 9.7 STTINS SISIIVIULILISS

SIIVHIL IVINIUVINGR

JRON WVUO0UL RIS

NITNICII

RTLIX

TNOTLAFILCQ/CNISIDD

(4]
.

Ly ity o aaiE
¥ >R EIECRENN. X
NN o X  Kau k.
~ - [ X % NI M
(LK X g g N
Ng N
"
[ *
N
LN K] NI ™
" n
» *
& TN NI
n
. 4
MedT N
wwn
* A
- ~ TN M N
i
[ .
T ™M
nwn
e o
¥ N E N
" n
4 .
~N M2
n N
. .
ad O - ]
"y
. .
”) 3 3 Nl 3
"y
L] .
[R5 Nt
[ a0 4]
o o
™ 3 ~3 O
wwn
» *
[ K- 4 SN2
N
Id .
e R ~“~NaTm
"
L] [
™) 3 3 ez ™
V!lﬂ
rleN M2
"
H
[ X4 N
wwn
4 [
o~ [ A e ] ed N A2 €Y
[C 4]
e 7%
[eN e
:
& 5
¢ 3
1

HOUVISTY SRTIINTTESD

5:3
FENIONY

e erermues
AoV

EoVIVA T
INTEEOVRVH TYIvLeLCNT
LIZRUCVNVA TVIONVXND
. KOYIVEISINIRGY SSIAISSS
NOIIVONG2

o

o~ M 2 3
4 3 2

o~
~

-~

Y

- N .33

Tae D

nurwonnwaanm«mawommﬂcunuﬂm.nwo.n40<n<h<o<a<<<n<ﬁ<ﬁ<

4
i
A]
:

wawn



e

RS SrTRE rei

ll

%

N

B

77

s3eag aanjey Y5 UT SIIMSTAISL:T £q JuTaepsp ¥ued

T L4 4 T .7 ¢ 4 T
€ ¢ LTS € ¢ v ¢ £ £ & ¢ ¢ T z ¢ 1 1T € T ¢ ¢ ¢
4 1 4 T 1 T
T T 2 & % T T T © U *% T T € ¢ ¢ T ¢ © ¢ T
T 1T ¢ 1 1 g 1 S I € v 1T I 1
§ § 6§ € £ ¢ § ¢ € * < 9 9% $ § ¢§ ¢ § ¢ 9 § % ¢
» ¥ T ¢ T % 1T ¢ 1 ¢ 1T § § 79 vy 9 % % € 9 § 9 S 9
Yy % € % % v % 9 97 € " 7 "0 Y % 2 % 97 9 T % u-®
zZ t 11t 1t ¢z ¢ ¢ 1T % T € 1 0 T Tz 1 Tz 1T ¢ . 1 I
€ T » ¢ ¢ ¢ ¢ 1t ¢ 1 € 1 € ¢ ¢ £ € € € ¢ € ¢ € ¢
T € ¢ ¢ € 1 1 ¢z ¢ z 1 t©t v °1 zT z 1. T 1 T 1T T T 2T
£t 1 y § 1 T T 1 € 7T 1T 1T X
T 1 1 16T §°y §°T $°Z $°T
¢ T T st $°7 $°2 sz g°c
s ¢ § § § ¢ y 2 ¢ § § § ¢ ¢ ¢ ¢ § § § £ § § ¢
4 [4 T 1T 1 T 1
€ 1 y € € ¢ T z ¢ T ¢t 1t ¢ ¢ 1 1 z T ¢
T % » ¢ v 1 ¢ 1T ¢ £ 9 v 9 € € € % ¢ 97 7 9%
9 T 7 s T y ¢ I € 2 2 9 % T 7 £ € T

nmuao.wnaemnmNmnmounuﬁnmnmamcn<o<n<~<o<n<c<n<u<ﬂ<

1I0VRI

ALIIEY Ot U
STIINR SNl
SLivil

.......,...

JWIA T
cop e meyoorzer o v
p SH AR X 4

TLROLIVEIEO/CWIRED

oo ensee

L Aare e
PONTES PRI

D G B

av ot aan

e

o
IOWRVR NI oS
WRVN TV I
INZRECVRVR VISRVNIZ
NOIIVEISINIRGVY SSINISIE
NOIIVOD

el
[ Y

i
2
[§]
e
]
’




o

o 2=l

Lot R LR R ]

22

An,)

ey By

NG

v

Fom R et

>

78

4
#3248 rId 9UF uT saomatagIjur £Aq

1 T T T 1T 2z U
y ¢ T § € T ¢ §
z .
T T * £ T T 1 $ € 1T T
T ¢ X T
$ ¢ ¢ § v § ¢ € S 2 €
€ 2 1T 9 ¢ 9 ¢ T 7 S v
Y 2 € v 2 % * 2 7 %
T T 1T T T 1 ¢ T € T 1
€ T 7 T T € U € 1T ¢ ¢
T ¢ T €« ¢ T 1 T T T T
€ I € €
T T T ° $°t
T T 4 3 $°¢
s § ¢§ § ¢ ¢ Y ¢ S S
1 T € 1
* € 7 € T v T T T 1
E * vs°T v 9 ¢ T 1T % <
4 $°T € < T T

@S -15-9S $§ ¥S €S TS IS 92 €3I 93 €3

T 1
€ ¢ I T T 1
€ 1
1 T £ € T
1 T €
Y 9 s S s s
s S Y v 7
? 7 % % "
T T T 1T 2z 1
€ € €t € ¢ ¢
T T T 7 1 2
1 I 7 1
s S $ ¢ ¢ S
€ 1
€ 2 T v £ 2
7 % y € T ¢
T 1 € T 2 9

&3 13 0TV 6V 8V LV

T
T ¢ 2
T €
7 T X
s %
€ s s
Y 2
T 1T T
€ T 2
T € €
€ T
s § S

T
Z 1T 1
€ 7 ¢
Y T v
v SV 9w

N Moy LK 4 Nt

~

M~ n

N2 La ) o~ el

(2]

M N v

e o
-a oat 4524

P 3re) OARD et

FAISSENOCY
AITAILVESD/NOIL
N...H.Hmﬂﬂ o

NResansry
LI TR M

.m........H.m
TVRJLINE L

WIILISEIE

WY Peare v

CabGwdes

/kuﬁuu
worrve oy 240)
.l.aun(uh,. '~ TVISN

NOIIVEISINIG n< mmmu
N01ivoacl




Composite toial values were then computed for each

stage of the 1life cycle. Individual rank orderings were

totalled for each characteristic of each category. The

same computations were made for each stage in the 1life

cycle. Totals for each characteristic along with the

overall ranking within that category are indicated by

the following:

Education Young Stage Mature Stage 0ld Stcge
Total Rank Total Rank Total Hank

Business

Admin-

istraticn 18 y 57 6 - 7.8 5
Financial

Management 29 5 73 7 73.5 7
Industrial

Management 14 2.5 42 5 54 6
Personnel

Management 6 1 9 1 11 2
Systoms

Management 63 6 111 8 104 8
Electrical

Engineering 35.5 8 23.5 3 11.5 3
Mechanical

Engineering 90.5 7 19.5 2 7.51
Operations

Research 14 2.5 25 4 21 4
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Experience Young Stage Mature Stage 0ld Stage
4 Total Rank Total Rank Total Rank
- Command/
; Operaticnal 31 1 42 2 46 2
] Hq./Alr Staff/
3 NAF b6 2 64 3 59 3
E Engineer/
F Laboratory 73 ] 4o 1 28 1
- System Program
Management 70 3 9l ly 87 b
3
E Managerial
; Traits
i Communication
Skills 69 6 84 6 86 6
Decision Making
P Ability 85 7 104 7 98 7
; Imagination/
5 Creativity 56 5 28 3 18 2.5
; Motivation/
§ Aggressive u8 4 54 h Ly b
Risk Taker 4 1 9 1 7 1
! Human Relations 42 3 64 5 59 5
t
é Mlexibilicy 26 2 17 2 18 2.5

Stage versus stage comparisons were then made of

overall rank orderings. A Dy 2 was computed for the rank
difference for each characteristic. For instance, in the
young stage Business Administration was ranked fourth; in
the mature stage, 1t was ranked sixth. Therefore, the
Dy was 2. The Dy values werc then syuared. Resulting

values were summed as indicated below:
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Education Young Young Mature
- versus versus versus

Mature 01d 01d

by D»2 by D2 Db D2
Business Administration 2 4 1 1 1 1
Financial Management 2 4 2 b 0 0
industrial Management 2.5 6.25 3.5 12.25 1 1
Personnel Managerient 0 0 1 1 1 1
Systems Management 2 h 2 b 0 0
Electrical Engineering 5 25 5 25 0 0
Mechanical Engineering 5 25 6 36 1 1
Operations Research 1.5 2.25 1.5 2.25 O 0

: Y p,? 70.5 85.5 y
Experience
Command/Operational 1 1 1 1 0 0
Hq./Air Staff/NAF 1 1 1 1l 0 0
Engineer/Laboratory 3 9 3 9 0 0
System Program Mgt. 1 1 1l 1 0 ]
Y D,2 12 12 0

h e, P P

e
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: Managerial Tralts Young Young Mature
3 versus versus versus
4 Mature 0ld Ccl4
3 2 2 2

3 — —— — —

Communication Skills

o
(o]

4 Decision Making Ability
s | Imagination/Creativity

Motivation/Aggressive

o
o

Risk Taker

o
o

0
0
.5 6.25 5 .25
0
0
Human Relations b

o M O O NN O o
o & 0o o &= o o
o
o

Flexibility

2:912

The following formula was used to compute rg:

05 __;_2_2. 05 -2
10.5 5

[0 o]

s

— =
N
X%
rg = 1- ’
i=1
N3 - N

(19:204),

where N was the number of characteristics in each category,
and D12 as computed previously. For example, in consider-
ing education in young versus mature, D12 is 70.5 and N is

elght. Therefore, computations are:
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B ]

6(70.5)

1(8)3 -8
- .16

rg = 2

All other computations are carried out in the same manner.

The resultant r_ values are:

s

Category Young Young Mature
versus versus versus
Mature 0ld 0ld

Education .16 ~.02 .95

Experience -.20 -.20 1.00

Managerial Traits .86 .78 .99

ompen it 3
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Major Smythe entered active duty in November, 19%8
and received a commission in the Air Force updn completion
of Navigator training at Harlingen AFB, Texas in December
1959. He attended the Electronic Warfare Training School
at Keesler AFB, Mississippli, and subsequently served tours
as a B-52 Electronic Warfare Officer at bases in California,
New Mexico, Texas, and North Dakota. His most recent
assignment was B~52 Electronic Warfare Officer Flightline
Instructor/Evaluacter at Castle AFB, California. His
assignment after graduation is to Osan Air Base, Korea, as

an Emergency Actions Controller.
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BIOGRAPHICAL SKETCH

Captain McMullan entered active duty in June 1960.
He was an enlisted member for nine years assigned duty in
aircraft maintenance in Illinois, Delaware and Guam.
Under the sponsorship of the Airman Education and
Commissioning Program (AECP) he attended Indiana University
graduating in 1969 with a B.S. in Industrial Management and
a commission in the Air Force. After serving a tour as
Range Logistics Officer for the Space and Missile Test
Center (SAMTEC) Vandenberg AFB, California he was trans-
ferred tc the Short Range Attack Missile (SRAM) SPO at
Wright-Patterson AFB, Ohio as the Test and Deployment
Logistics Officer. Upon graduation Captain McMullan's
assignment is to the 388th Tactical Fighter Wing, Korat
AFB, Thailand as the Wing Logistics Officer.
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